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ABSTRACT

Ten isolates of A, alternata causing leaf blight disease of onion were collected from ten different
conventional onion growing areas of Tamil Nadu and their pathogenicity was established. The
species was identified by ICAR as Alternaria alternate (ITCC-Indian Type Culture Collection
No. B470). All the isolates produced light brown conidia with muriform shape, but the isolates
varied in the size (length, width and beak length) of the conidia, the number of cells per conidium
and sporulation times. Among the sclid media tested host leaf extract agar and modified Czapek
Dox medium increased the growth of myecelium followed by potato dextrose agar medium and carrot
agar medium. The maximum growth was observed in maltose followed by glucose, sucrose and
fructose. Amoeng the nitrogen scurces, potassium nitrate followed by sodium nitrate and ammonium
molybdate increased the growth of mycelium. Low pH (4-4.5) was found as ideal for the growth of
A. alternata, while the minimum growth was observed in pH 9.0, irrespective of isolates. The

conidia of 4. alternata isclates germinated at 46°C.
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INTRODUCTION

Onion (Allium cepa var. aggregatum 1.) the queen of kitchen, once considered as the poor
man's staple spice, is flying out of the reach of even middle class families. Now it 1s used as salad
or cooked in various ways in different curries, fried, boiled or baked. It is also used in processed
form. Eg. flakes, powder, paste and pickles. Onion ranks medium in calorific value, low in protein
and very low in vitamins. It is also a good cleanser and healer. Onion juice is applied to burns and
bites or stings. It is believed to be very useful to cure sores and ulcers. Onion 1s affected by various
plant pathogens of which leaf blight was reported to be one of the major diseases in India
{Gupta and Pandey, 1986; Tripathi ef al., 2008; Ramjegathesh et al., 2011) and it causes yield loss
25 to 76% (Bisht and Agarwal, 1994). The disease causes extensive damage to bulbs as well as seed
crop and average intensity was found in the range of 5 to 45% (Gupta et «l., 1985). An
understanding the role of environmental conditions and the survival of pathogen is necessary to
develop management practices (Sallam, 2011). Therefore, cbjective of the study included isolation
and 1dentification of pathogen causing leaf blight disease of onion and the effect of mycelial growth

on different media, pH, thermal death point and different carbon and nitrogen sources.
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MATERIALS AND METHODS

Collection and isolation of the fungus: Leaves of onion (Allium cepa var. aggregatum)
showing typical symptoms of dark blighted lesions caused by Aliernaria aliernata were collected
and the fungus isolated by the following technique indicated below.

The infected leaf bits along with some healthy portions were cut into small bits and surface
sterilized using 1:1000 mercuric chloride solutions for 30 sec. The bits were washed theoroughly in
sterile distilled water for three times to remove traces of mercuric chloride. The molten warm PDA
medium was poured in sterilized petri plates and allowed to solidify. The surface sterilized leaf bits
were placed on PDA medium. These plates were incubated at room temperature 28+2°C and
observed periodically for fungal growth. Apparently pure colenies were developed from PDA slants.
The slants were incubated at 28+2°C for sporulation for 10-18 days. Then such slants containing
apparently pure culture were used for further purification.

Total of ten isclates were 1solated from different growing areas. The pathogen was identified
up to species level based on their cultural and morphological characters. Then the
identification was further confirmed from Indian type culture collection and identification, culture
supply services, Division of Plant Pathology, Indian Agricultural Research Institute,
New Delhi.

Virulence (Pathogenicity) of the isolates: The pathogenicity of purified isolates of A. alternata
was tested and it was proved by Koch's Postulates conducted on the Agri found onion red varieties
(Elwalkil et al., 2009; Jain et al., 2005). The plants were raised in mud pots under glass house
conditions. Three replications were maintained in each isclate. The conidial suspension
(5x10° spores mL™Y) was in prepared sterile distilled water from 9-day-cld PDA cultures of the
different isolates of A. alternata. These spore suspensions were sprayed on the onion plants of
30-day-old plants. Water congestion was provided to the plants both 24 h prior and after
inoculation by covering the plants with moist polythene bag. The inoculation was done on cool
evening hours. The plants sprayed with sterile distilled water served as control. The incculated
plants were maintained in glass house condition. The severe symptoms were chserved on 14 days
after inoculation and the disease intensity was recorded. The symptoms were observed and
compared with the original symptoms. The fungus was reisolated from artificially incculated onion
leaves and compared with original culture isclate.

Environmental factors affecting to the growth of isolates: The effect of different culture
media, carbon, nitrogen sources, pH and thermal death point on the mycelial growth of
A. Alternata in vitro agar plates were studied.

Morphological characters: The morphological characters viz., conidia shape, size (length and
width), number of cells /conidia, colour of conidia and sporulation time {days) were observed on ten
isolates. Spores of A, alfernata were taken from the pure culture and mounted in a glass clean slide.
Spores are mixed with lactophenol thoroughly in order to obtain a uniform spread over and covered
with cover slip. The morphological characters were measured in 50 conidia under high power
objective using ocular and stage micrometers.

Cultural characters
Growth characters on solid media: The composition and preparations of the above media
(Synthetic media viz., Asthana and Hawker's medium 'A’, Czapek (Dox) Agar medium, Glucose
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phosphate agar medium, King's B medium, Modified Czapek (Dox) Agar medium, Nutrient Agar
medium, Richards' medium, Starch agar medium, Water agar medium and non synthetic media
viz., Host Leaf Extract Agar medium, Carrot Extract Agar medium, Potato Dextrose Agar medium)
were prepared as suggested by "Ainsworth and Bisby's Dictionary of the fungi” by Ainsworth
{19681) and Flant Pathological methods, fungi and bacteria by Tuite (1969) except host leaf extract
medium,.

Twenty milliliter of the sterilized and melted (warm) medium was poured into the sterile petri
plates and allowed to solidify. The actively growing 10-day-old culture 9 mm disc was placed on the
centre of the petri plates. The plates were incubated at room temperature (28+2°C) for 10 days.
Three replications were maintained. The diameter of the mycelial growth was recorded by visual
observation.

Nutritional studies

Utilization of carbon sources: The carbon requirement of the fungus was studied in the Czapek
(Dox) medium. The quantity of carbon compounds added was determined based on their molecular
weight. Carbon sources used in the study were carboxymethyl cellulose, glucose, fructese, lactose,
mannitol, maltose, sucrose and starch. The sterilized melted warm medium was poured in the
sterilized petri plate and allowed to solidify. The actively growing 10-day-cld culture of 9 mm disc
was placed on the centre of the petr1 plate. The plates were incubated at room temperature
(28+92°C) for 10 days. Three replications were maintained. The diameter of the mycelial growth was
recorded.

Utilization of nitrogen sources: The nmitrogen requirement of the fungus was studied in the
Czapek (Dox) medium. The quantity of nitrogen compounds added was determined based on their
molecular weights so as to provide an equivalent amount of nitrogen, as that of potassium nitrate
present on the basal medium. Nitrogen sources used in the study were ammonium nitrate,
ammonium molybdate, ammonium oxalate, ammonium sulphate, potassium nitrate, sodium nitrate,
urea and thiourea. The sterilized melted warm medium was poured in the sterilized petri plates and
allowed to sclidify. The Czapek Dox medium without nitrogen sources served as control. The
actively growing 10 days old culture of 9 mm disc was placed on the centre of the petri plate. The
plates were incubated at room temperature (28+42°C) for 10 days. The diameter of the mycelial
growth was recorded. Three replications were maintained.

Physiological studies

Effect of pH on the growth of A. alfernata: The effect of pH on the growth of the pathogen was
studied as per the method followed by Kiryu (1939) using PDA medium. Different. pH levels viz.,
4.0, 4.5, 5.0, 5.5, 80,65, 7.0,75,80, 85 and 9.0 were used. The pH levels of the medium were
adjusted in a Digital pH meter using 0.1 N Hydrochloric acid and 0.1 N Sodium hydroxide. The
media of different. pH levels were sterilized, cooled and poured in the sterilized petri plates in 20 mL
quantities and allowed to solidify. The actively growing 10-day-old culture of 9 mm disc was placed
on the centre of the petriplates. The plates were incubated at rcom temperature (28+£2°C) for
10 days. The diameter of the mycelial growth was recorded. Three replications were maintained.
Thermal death point: The effect of temperature on growth of the pathogen was studied using spore
suspension (5x10° spores mL™") of A. alternata. The spore suspension was prepared by using sterile
distilled water. The test tubes containing 1 mL of spore suspension were exposed to heat at
different temperatures viz., 40, 41, 42, 43, 44, 45, 46, 47, 48, 49 and 50°C for 10 min in a
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thermostatic water bath. These spore suspensions in each of tubes were separately poured into
sterilized petri plates under aseptic condition and fifteen ml of sterilized PDA medium was poured
in each petri plate. These plates were gently rotated to get uniform suspension and allowed to
solidify. The plates were incubated at room temperature (28+2°C) for 5 days. Three replications
were maintained. The growth of the pathogen was recorded in each treatment.

RESULTS

Isolation and identification of the pathogen: The process of isolation resulted in ten isoclates
of pathogen collected from different regions. All the isclates were confirmed by morphological and
cultural characters as isclates of A. alternata.

Pathogenicity test: Initially, twelve days after inoculation the symptoms first appeared in the
form of small whitish flecks on the leaf tip. These increased in size and became sunken lesions. The

lesions gradually exhibited a grayish tint at the centre surrounded by a yellow halo.

Morphological characters: In all the ten isclates, the conidia were muriform shape and light
brown colour. The length of their conidia was varied from 30.99 to 42.47 pm .The longest conidia
was in [, from Paavur Chathriam (42.47 um) followed by I, from Periasamy Puram (40.33 pm) and
I from Kamanayakkanpatti (40.13 pm). The conidium was the shortest in I, from Aruppukkottai
(30.99 pm). The width of the conidia was varied from 11.90 to 17.37 um. The I, registered the
maximum conidial width (17.37 pum) followed by I, (15.54 pm) and I; (14.83 pm), while the I, were
the narrow conidia (11.90 um). Generally, all the isclates produced both beaked and unbeaked
conidia. The beak length of conidia varied from 18.7 to 23.81 um. The I, had the longest beak
(23.81 um) followed by I, (22.80 um) and I, (22.10 pm), while it was short in I, (4.2 um) I, (8.0 um).
The spores of isolates I, I, I;and I, have been identified as bigger, [, I, L5, I, and I,, as medium
and I, as small. The number of cells in each conidium varied from 2-9. Among all the isolates, the
conidia of I, I, I, and I;had 2-9 cells respectively when I and I, had 3-7, [,and I, possessed in
3-8 cells per conidium. All the isolates took 13-16 days for sporulation, while isolate 1, sporulated
in 13 days. I,took on 14 days to sporulate. The isolates I, I, I, and Igsporulated with in 15 days,
while I,, I, [, and I, required 16 days for sporulation (Table 1),

Table 1: Morphological characters of conidia of A. alfernata isolates

Mean of 100 conidia
Sporulation
Isolates Length (um) Width (um) Beak length (um) Colour Shape Nature of spore  No. of cells  time (days)
I, 36.88 13.90 20.60 Light brown Muriform Medium 2-7 16
I, 37.80 11.90 4.2 Light brown Muriform Medium 3-8 15
I 40.33 14.80 22.80 Light brown Muriform Medium 2-7 15
1, 42.47 17.37 23.81 Light brown Muriform High 2-9 13
Is 39.12 15.54 22.10 Light brown Muriform High 2-8 14
1; 30.99 13.21 20.30 Light brown Muriform Low 2-6 15
I; 38.30 14.63 21.20 Light brown Muriform Medium 4-8 16
I; 40.13 14.83 21.60 Light brown Muriform High 3-9 16
Iy 36.67 13.72 19.20 Light brown Muriform High 3-9 15
Lo 35.45 12.97 8.00 Light brown Muriform Medium 3-7 16
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Cultural characters

Effect on growth of A. alternata on different solid media: All the twelve media supported
differently the growth of all the ten 1sclates of A. alternata (Fig. 1). The diameter of mean mycelial
growth of the pathogen was maximum in host leaf extract agar medium (9.00 em) followed by
modified Czapek (Dox) agar (9.00 em), potato dextrose agar (8.14 em) and carrot agar medium
(7.94 cm), while it was very less in water agar medium (0.92 em) and less in glucose phosphate agar
(5.14 em). The isolate I, from Paavur Chathiram had maximum mean mycelial growth (6.92 cm)
on all the twelve media followed by I, from Kulippatti (6.89 em) and I, from R. Combai (6.81 cm).
The minimum mean mycelial growth was recorded in I, of Akkanayakkanpatti (6.58 em).

The mycelial growth of the ten isolates differed significantly on different growth media, The
mycelial growth was maximum in [, on host leaf agar medium, modified Czapek's Dox agar, potato
dextrose agar, nutrient agar and carrot agar medium were 9.00, 9.00, 836, 812 and 8.05 em
respectively, while the growth of the pathogen less in water agar (1.17 em) and glucose phosphate
agar (5.27 em).

Nutritional studies

Effect on growth of A. alfernata isolates on different carbon sources: All the eight carbon
sources supported differently on the growth of all the ten isolates of A. alternata (Table 2). The
maximum mean mycelial growth was recorded 1in maltose (8.82 em) followed by glucose (8.67 cm),
sucrose (8.29 cm) and fructose (7.83 cm), while the carboxymethyl cellulose had the minimum
mycelial growth {7.39 cm) compared to control respectively. Both isolates I,, I, recorded highest
mean mycelial growth of 8.00 em followed by I, (7.98 em) and L, (7.94 cm). [; had a minimum mean
mycelial growth of 7.72 em. The following carbon sources maltose, glucose and sucrose recorded the
maximum mycelial growth of 9.00, 8.88 and 8.51 e¢m respectively. All are significantly different
from each other.

Effect on growth of A. alternafa isolates on different nitrogen sources: Eight nitrogen
sources were tested to assess their growth of the pathogen of all the ten isolates of A, aliernaia
{Table 3). Potassium nitrate produced maximum mean mycelial growth (9.00 em) followed by
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Fig. 1: Effect of different solid media on the growth of Alternaria alternata
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Table 2: Effect. of different solid media on the growth of A. ¢lternata isolates (in viiro)

Diameter of mycelial growth of different isolates (cm) *

Carbon sources I Is I; In Is Is I Iy Is 1o Mean
Carboxymethyl cellulose  7.35 7.30 7.35 7.51 7.5 7.35 7.50 7.30 7.40 7.36 7.39
Glucose 8.55 8.60 8.62 8.88 8.85 80.60 8.80 8.50 8.70 8.62 8.67
Fructose 7.70 7.70 7.81 8.13 8.00 7.78 7.85 7.60 7.90 7.82 7.83
Lactose 7.67 7.68 7.75 8.10 8.00 7.70 7.80 7.50 7.85 7.75 7.78
Mannitol 7.28 7.30 7.58 7.78 70.70 745 7.65 7.30 7.60 7.58 7.52
Maltose 8.73 8.75 8.80 9.00 8.90 8.80 8.90 8.60 8.90 8.87 8.82
Sucrose 8.20 8.20 8.25 8.51 8.40 8.21 8.40 8.20 8.30 8.20 8.29
Starch 7.65 7.70 7.80 8.10 7.90 7.75 8.00 7.60 7.85 7.78 7.81
Caontrol 7.00 6.90 7.00 7.03 7.01 6.90 7.00 6.90 7.00 7.00 6.97
Mean 7.79 7.79 7.88 8.00 8.00 7.83 7.98 7.72 7.94 7.89

CD (p = 0.05). Media: 0.02148. I=solates: 0.01961. Mediaxisolates: 0.06793 * Mean of three replications

Table 3: Effect. of different Nitrogen sources on the growth of A. alternata isolates (in vitre)

Diameter of mycelial growth of different isolates (cm) *

Nitrogen sources I; I I; In Is Is I; Iy Ig 1o Mean
Ammonium nitrate 3.70 3.70 3.70 4.08 3.90 3.53 4.10 3.81 3.85 3.65 3.80
Ammonium molybdate  6.12 6.08 6.05 6.28 6.45 5.98 6.50 6.10 6.10 6.18 6.18
Ammonium oxalate 4.65 4.78 4.88 5.18 5.13 4.85 4.81 4.67 4.95 4.90 4.88
Ammonium sulphate 4.65 4.68 4.90 5.18 5.18 4.81 5.00 4.70 5.15 5.05 4.93
Potassium nitrate 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00 9.00
Sodium nitrate 7.13 7.35 7.18 7.25 7.28 7.35 7.45 7.30 7.52 7.35 7.32
Thiourea 2.45 3.35 2.35 2.77 2.85 2.60 2.78 231 2,42 2.38 2.63
Urea 3.05 3.08 3.07 3.10 3.25 3.13 3.13 3.03 3.17 3.15 3.12
control 6.05 5.85 6.18 6.28 6.20 6.12 6.4 6.00 6.2 6.25 6.15
Mean 5.20 5.31 5.25 5.47 5.47 5.26 5.47 5.21 5.37 5.32

CD (p = 0.05). Nitrogen sources: 0.1003. Isolates: 0.10576. Nitrogen sources x Isolates: 0.31727. * Mean of three replications

sodium nitrate (7.32 em) and ammomum molybdate (6.18 em), while thicurea had minimum mean
mycelial growth (2.63 ecmj. Isolates I,, I, and I, had recorded the same level of mycelial growth
(5.47 cm) respectively. The least value was recorded in isolate I, (5.2 cm).

Physiological studies

Effect on growth of A. alternata isolates at different pH levels: All of the eleven pH levels,
pH 4.5 was favoured to be ideal and produced the maximum mean mycelial growth (8.87 cm)
followed by pH 4.0 (8.66 cm) and pH 5.0 (8.46 em). The mean mycelial growth was minimum in pH
9.0 (6.10 em). The isclate I, registered maximum mycelial growth in pH 4.5 (8.97 em) followed by
I; and I, which registered 892, 891 cm respectively (Table 4).

Thermal death point of A, alternata isolates: The conidia of all the ten isolates of A. aliernata
germinated up to a temperature of 46°C. The conidia of the isolates 1,, I, and [;had germinated at

48°C, but they failed to germinate at 49°C indicates as a thermal death peint for their isclates,
while the rest had their at 48°C and 47°C (Table 5).
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Table 4: Effect. of different pH on the growth of A. alternata isolates (in vitro)

Diameter of mycelial growth of different isolates (cm) *

pH I, I, I; I, Is Is I, Ig I, I Mean
4 8.7 8.47 8.62 8.85 8.71 857 88 8.56 8.69 8.56 8.66
4.5 8.71 8.83 8.79 897 8.92 8.92 891 8.81 8.86 8.88 8.87
5 8.486 8.35 8.47 8.79 8.78 8.27 837 8.29 8.33 8.47 8.486
55 7.73 7.85 7.89 8.24 8.03 7.9 8.35 7.95 8.09 797 7.97
6 7.62 7.81 7.45 7.95 7.85 7.63 7.8 7.62 7.73 7.70 7.72
6.5 7.1 7.26 7.38 7.54 761 7.35 7.34 7.05 7.43 7.38 7.35
7 7 717 7.09 7.28 7.27 6.97 7.18 1.00 7.2 715 7.13
75 6.77 6.78 6.83 6.96 6.65 6.9 6.93 6.74 6.81 6.83 6.82
8 6.51 6.46 6.49 G.4 6.57 6.51 6.58 6.42 6.51 6.47 6.49
85 6.25 6.27 6.31 6.36 6.35 6.27 6.3 6.20 6.2 6.19 6.27
9 5.91 597 6 6.25 6.2 6.16 6.19 597 6.22 6.16 6.1
Mean 7.54 7.58 741 7.68 7.64 741 75 7.53 7.46 7.43

CD (p = 0.05). pH: 0.04583. Isolates: 0.04370. pHxIsolates: 0.14494. * Mean of three replications

Table &5: Thermal death point of A alfernaie isolates (in vitro)

Temperature (°C) I; I; I; In Iy 1; I; I; I T1g
41 a a a a a a a a a a
42 a a a a a a a a a a
43 a a a a a a a a a a
44 a a a a a a a a a a
45 a a a a a a a a a a
46 a a a a a a a a a a
47 X X X a a X a X a X
48 X X X a a X a X X X
49 S = S S = S = S ® S
50 S = S S = S = S ® S

a: Present; «<: Absent

DISCUSSION

Morphological characters are important tools in identification and classification of the fungus.
In the present study, spore size, septation of conidiophore and conidia and shape of conidia were
used for identifying the fungus. The characteristics of the fungus in question were compared with
Alternaria species reported on the host and characters agreed very closely with those of A. alternata
(Fr.) Keissler with minor variation in shape dimension which may be either, due to host or
environmental factor and hence, were considered to fall with in the limits for species
{Abubakar and Ado, 2009).

All the ten 1solates produced light brown and muriform shape conidia measuring about
30.99-42.47 umx11.9-17.37 um. The beak length of the isolates varied from 18.7 um to 23.81 um.
The number of cells varied from 2-9 among the isolates. The character agreed with the original
descriptions given by Alternaria alternata. However, Nolla (1927) reported the length of conidia
{105-320x12-24 pm) in Alternaria alli, 105-220-17.5-26 pym in A. porri  (Nolla, 1927), B8.8-
184 .8x21-48.2 pm in Alternaria cepulicola (Rao, 1974), 38-146x10-73 pm in Alternaria cepulae
{Ponnappa, 1974) and 10.26-77.562x4.56-14.82 pm in Alfernaria alternata (Keissler). Neergard
(1945) reported 1-9 cells in Alternaria alternata. Muthulakhsmi (1990) and Cuervo-Parra ef al.
(2011) reported A. alternata produced both beaked and unbeaked conidia. Mohan (1996) also
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reported such variations among the isolates in number of cells of conidia ranging from 2-91in
A. palandui. Sumathi (1997) reported that the isolates of A. sesami also had beaked and unbeaked
conidia. Karthikeyan (1999) also reported that both beaked and unbeaked conidia were observed
on ten out of seven isclates of A, palandui. Pandey and Vishwakarma (1999) reported that 4-6
septation observed in 4. alternata.

Fungi secure food and energy from the substrate upon which they live in nature. In order to
culture fungus in the laboratory, it 1s necessary to furnish essential elements and compounds in the
medium for their growth and other life processes. All media are not equally good for all fungi, nor
there can a universal substrates or artificial media upon which all fungi grow. So, different media
including both synthetic and non synthetic media were tried for A. alternata in the present
investigation. The isolates exhibited variations of growth in different solid media tested. The growth
was highest in modified Czapek (Dox) agar medium (9.0 em), host leaf extract agar medium
(9.0 em) followed by potate dextrose agar (8.24 ecm), while the lowest growth was recorded in water
agar medium {0.92 cm).

Potato dextrose agar was the best medium for the growth of A. carthamsi inciting leaf blight of
safflower (Awadhuya, 1991), A. solani causing leaf blight of tomato (Babu, 1994), A. aliernata
causing leaf blight of tobacco and jasmine (La, 1994; Kamalalakshmi, 1998), A. palandui causing
leaf blight of onion (Mohan, 1996; Karthikeyan, 1999). OQat agar medium supported maxaimum
growth of A. palanduir and A. alternata inciting leaf blight disease of onion {(Ahmed, 1960;
Kannan, 1992). Czapek's medium was the best for the growth of A. porri causing leaf blight of
onion (Gupta et al., 1987), A. alternata causing leaf blight of brinjal (Pandey and Vishwakarma,
1998), Chilli (Anand and Bhaskaran, 2009) and Noni (Hubballi ef «l., 2010). Among the ten
isolates I, from Paavur Chathiram recorded significantly the highest mycelial growth, while isolate
I from Akkanayakkanpatti recorded the minimum myecelial growth. Maximum mycelial growth
was recorded in virulent isolates of A. alfernata (Kannan, 1992), A. sesami (Sumathi, 1997),
A. palandui by Mohan (1996) and Karthikeyan (1999),

Carbon occcupies a unique position among the essential elements required by the living
organisms. Carbon utilization is speculated to be dependent upon enzyme system. The utilization
of various carbon compounds may depend either on the activity of the fungus to utilize certain
simpler forms or on its power to convert the complex carbon compounds into simpler forms which
may be easily utilized. As a component of both structural and functional constituents carbon
comprises about 50% of the total mycelial dry weight in fungi (Bilgrami and Verma, 1978).
Chaturvedi (1966) reported that sucrose, lactose, maltose and raffinose supported the maximum
growth of A, aliernata. Among the various carbon compounds tested, maltose supported the
maximum growth (8.82 cm) of the fungus followed by glucose (8.67 em) and sucrose (8.27 cm).
Padmanabhan and Narayanaswamy (1977) have reported different species of Alternaria which
utilized the sucrose most efficiently as a carbon source. Bilgramm and Verma (1978) opined the
sucrose, being the major sugar component of photosynthetic plants, is generally utilized as a good
carbon source by most of the plant pathogenic fungi.

The fungi for their structural and functional processes use nitrogen, like carbon. Nitrogen is
very important element in the protein synthesis. But all the sources of nitrogen are not equally
good for the growth of all fungi (Lilly and Barnett, 1951). In the present study, among the various
nitrogen sources tested, potassium nitrate supported the maximum growth (9.0 cm) of the fungus
followed by sodium nitrate (7.32 cm). [solate [, showed the maximum mycelial growth of 5,47 em.
In general, inorganic nitrogen supported better growth of the fungus than the organic nitrogen
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sources. Mallikarjunaiah and Rao (1972) found that A. fenuissima made a good growth in
potassium nitrate and sodium nitrate. Patil (1987) observed that potassium nitrate and L-arginine
were the best inorganic and organic nitrogen sources for the growth of A. tenuissima. In the
present study, least growth was observed in thiourea. Infericrity of ammeonia salts as source of
nitrogen by some fungi has been discussed by Cochrane (1958). According to him, urea break down
into ammonia on autoclaving and ammeonia in high concentration is toxic to fungi. Ammonia may
be accumulated to an inhibitory level and contribute to the so called staling effect. In the present
study also, least growth on the thiourea might have oceurred, because of breakdown of urea to
ammonia which has inhibited the growth of the fungus (Mishra et af., 2011).

In the present study the maximum mycelial growth of A. alternata was recorded in pH 4.5
{847 cm) followed by pH 4.0 (6.67 em), while minimum was recorded at higher levels of pH 9.0.
Ahmed (1960) reported that good growth of A. palandut was observed at pH levels 3.0, 4 0 and 5.0.
Saeed ef al. (1995) observed that isolates of A. alternata grew best at pH B.5. The isolates of
A. palandut recorded the maximum mycelial growth at pH 4.5 followed by pH 4.0 and the growth
was retarded at higher pH levels (Mohan, 1996; Karthikeyan, 1999).

Temperature differs almost every function of the fungi and each fungi has its temperature
range for growth and sporulation .The thermal death point of the isolates of A. alternata differed
with a narrow range of 47-49°C. Mohan (1996) and Karthikeyan (1999) observed that the conidia
of all A. palandui isclates germinated up to 46°C.

CONCLUSION

The pathogen identification, morphological, cultural and environmental effects are very
impartant for the production of conidia. A. alternata produced light brown conidia with muriform
shape. Host leaf extract agar and modified Czapek Dox medium favored for the growth of
mycelium. In nutritional requirements maltose and potassium nitrate amended medium was highly
suitable for the growth A. alternata, while pH 4.5 was found to be an ideal growth of A. aliernaia.
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